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(57) ABSTRACT

A mobility management method includes: recerving a first
location update request sent by a Mobile Agent (MA); and
determining, according to the first location update request and
a binding relation between an MA context and a UE context,
that a User Equipment (UE) moves together with the MA. A
mobility management apparatus includes: a location update
request recerving unit, configured to recerve a first location
update request sent by the MA; and a location moving deter-
mining unit, configured to determine, according to the first
location update request and a binding relation between the
MA context and the UE context, that the UE moves together
with the MA.
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MOBILITY MANAGEMENT METHOD,
RELEVANT DEVICES, AND
COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Appli-
cation No. PCT/CN2009/074065, filed on Sep. 21, 2009,
which claims priority to Chinese Patent Application No.
200810161460.7, filed on Sep. 27, 2008, both of which are

hereby incorporated by reference 1n their entireties.

FIELD OF THE INVENTION

The present invention relates to communication technolo-
gies, and 1n particular, to a mobility management method,
relevant devices, and a commumnication system.

BACKGROUND OF THE INVENTION

In a mobile communication system, after a User Equip-
ment (UE) gets attached to a network, the network side allo-
cates a wireless coverage called “paging area” to the UE.
When the UE releases the connection with the network, if the
network needs to send signaling or user-plane data to the UE,
the network sends a paging message to the UE within the
paging area; when the UE moves out from the current paging,

area, the UE needs to send a location update request to the
network, and the network side allocates a new paging area to
the UE.

Obviously, the UE sends the location update request more
trequently 11 the UE moves faster. The speed and the scope of
moving of a person are limited. In order to move quickly 1n a
wide scope, people uses means of transport, for example, bus,
metro, train, and ship. On a means of transport, all UEs move
at the same speed 1n the same direction.

On some occasions such as parade and demonstration,
masses of walkers may move together.

In the process of implementing the present invention, the
inventor finds that: If a large number of UEs 1n the same
location move toward the same destination at the same speed.,
when the UEs send location update requests to the network
separately 1n a short time, the network needs to determine the
current location of the UEs according to the location update
request. The network receives masses ol location update
requests 1n a very short time, which leads to sharp increase of
the processing load of the network.

SUMMARY OF THE INVENTION

The embodiments of the present invention provide a mobil-
ity management method, relevant devices, and a communica-
tion system to reduce the number of location update requests
of the system on the whole.

A mobility management method includes:

receiving a first location update request sent by a Mobile
Agent (MA); and

determining, according to the first location update request
and a binding relation between an MA context and a UE
context, that a UE moves together with the MA.

A mobility management apparatus includes:

a location update request recerving unit, configured to
receive a first location update request sent by an MA; and

a location moving determining unit, configured to deter-

mine, according to the first location update request and a
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2

binding relation between an MA context and a UE context,
that a UE moves together with the MA.

A mobility management apparatus includes:

an auxiliary MA context creating unit, configured to create
an auxiliary MA context, and correlate the auxiliary MA
context with an MA context on a Mobility Management
Entity (MME) that an MA registers with; and

a binding unit, configured to bind a UE context with the
auxiliary MA context.

A UE 1ncludes:

a binding indication obtaining unit, configured to obtain a
binding indication which indicates success of binding
between a UE and an MA; and

a controlling unit, configured to, after obtaining the bind-
ing indication which indicates success of binding between the
UE and the MA, exercise control to refrain from sending a
location update request when the UE 1s moving.

An MA 1ncludes:

an authentication request sending unit, configured to send
an authentication request to the network side to request autho-
rization of mobaility agent capabilities;

an authentication result recerving unit, configured to
receive an authentication result fed back by the network side;
and

an announcement sending umit, configured to send an
announcement message that carries the authentication result
to a UE so that the UE confirms the mobility agent capabilities
of the MA.

A communication system includes:

an MME that a UE registers with, configured to create an
auxiliary MA context, correlate the auxiliary MA context
with an MA context on an MME that an MA registers with,
and bind a UE context with the auxiliary MA context; and

the MME that the MA registers with, configured to create
an MA context, correlate the MA context with the auxiliary
MA context on the MME that the UE registers with, and
receive a location update request sent by the M A ; and deter-
mine, according to the location update request, that the UE
corresponding to the UE context bound with the auxiliary MA
context moves together with the MA.

According to the embodiments of the present invention, the
network side binds the M A context with the UE context; after
receiving a location update request sent by the MA, the net-
work determines that the UE bound with the MA has moved
to the corresponding location. Therefore, the location of a
moving UE can still be determined, without requiring each
UE bound with the MA to send a location update request
respectively, which relieves the processing load of the net-
work.

According to the embodiments of present invention, while
the UE 1s moving, the UE does not send a location update
request alter obtaining an indication of success of binding
between the UE and the MA. Therefore, the network side
does not need to receive or process masses of location update
requests 1n a very short time, and the processing load of the
network 1s relieved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a flowchart of a mobility management method
according to a first embodiment of the present invention;

FIG. 2 1s a signaling chart of a mobility management
method according to a second embodiment of the present
invention;

FIG. 3 1s a signaling chart of a mobility management
method according to a third embodiment of the present inven-
tion;
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FIG. 4 1s a signaling chart of a mobility management
method according to a fourth embodiment of the present
invention;

FIG. 5 1s a signaling chart about how an MA notifies a
bound UE to get bound again according to an embodiment of
the present invention;

FIG. 6 1s a signaling chart of unbinding according to an
embodiment of the present invention;

FIG. 7 1s a signaling chart of unbinding according to an
embodiment of the present invention;

FIG. 8 shows a structure of a mobility management appa-
ratus according to a fifth embodiment of the present inven-
tion;

FIG. 9 shows a structure of a mobility management appa-
ratus according to a sixth embodiment of the present inven-
tion;

FIG. 10 shows a structure of a UE according to a seventh
embodiment of the present invention; and

FIG. 11 shows a structure of an MA according to an eighth
embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

Embodiment 1

As shown i FIG. 1, a mobility management method
according to the first embodiment of the present invention
includes:

binding, by the network side, an MA context with a U.
context;

receiving, a location update request sent by the MA; and

determining, according to the location update request and
the binding relation between the MA context and the UE
context, that a UE moves together with the MA.

The network side may be an MME. In an Evolved Packet
System (EPS), the network side may be an MME and the

location update request may be a Tracking Area Update
(TAU) request. In the embodiments described below, the EPS

1s taken as an example.

The network side binds the MA context with the UE con-
text 1n two modes: a single-host mode and a multi-host mode.
The single-host mode requires that the bound UE and the MA

should register with the same MME. At the time of binding, 11
the UE and the MA register with different MMEs, the MME
that the MA registers with obtains the UE context from the
MME that the UE registers with for the purpose of binding the
UE context with the MA context. The multi-host mode allows
the bound UE and the MA to register with different MMEs,
and the UE 1s bound with the M A 1ndirectly through correla-
tion between the MME that the MA registers with and the
MME that the UE registers with. The two modes will be
detailed 1n the embodiments below.

Before the network side binds the MA context with the UE
context, the method further includes: The network side (may
be an MME that the MA registers with) receives an authen-
tication request sent by the MA for requesting the network
side to authorize mobility agent capabilities, authenticates the
MA, and returns an authentication result to the MA; the MA
broadcasts an announcement message that carries the authen-
tication result; and the UE confirms, according to the authen-
tication result, that the MA 1s authorized by the network side
for mobility agent capabilities. The detailed process may be
implemented in two modes, and the first mode includes the
following steps:

(L]
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S1. The MA sends an Attach Request message. The Attach
Request message serves as an authentication request and
carries information indicative of requesting to be an MA.

S2. After receiving the Attach Request message, the MME
obtains the subscription data from a Home Subscriber Server
(HSS) or Authentication Authorization Accounting (AAA)
server, and authenticate the MA.

S3. After authenticating the MA successtully, the MME
returns an Attach Accept message to the MA. The Attach
Accept message carries an authentication result that includes
security parameters authorized by the network. The security
parameters include: authentication parameters granted for the
UE to authenticate the MA, time segment granted for the MA
to provide the mobility agent service, area grant for the MA to
provide the mobility agent service (for example, the Tracking
Area (TA) served by the MA), and the number of UEs to
which the MA 1s authorized to provide mobility agent ser-
VICES.

In this step, the security parameters are delivered along
with the Attach Accept message because not only the network
needs to authenticate the MA, but also subsequent UEs need
to authenticate the MA. The authentication verifies that the
MA 1s authorized to provide the mobility agent service for a
specific number of UEs 1n a specific area for a specific time.

S4. After the MA completes registration, the MA sends an
announcement message within a specific scope through radio
signals 1n order to announce existence of the MA. The
announcement message carries an identifier (ID) of the MA,
a Globally Unique Temporary Identifier (GUTT) allocated by
the network to the MA, a TA list allocated by the MME to the
MA, a TA 1 which the MA 1s currently located, security
parameters, and capacity of the MA (number of UEs already
served by the MA, number of more UEs servable by the MA,
or load percentage).

The MA sends the announcement message within a spe-
cific scope because the M A hopes that the UEs 1n the specific
scope can receive the announcement message. That 1s, the
specific scope 1s an area in which the UE can move when
being bound with the MA.

In this step, the MA may send the announcement message
through a specially planned band and 1n a specially planned
format, or through a band of broadcast messages 1n the exist-
ing mobile communication system. The format of the
announcement message may be the format of the existing
broadcast message, with specific parameters (such as MA ID)
being carried in the message.

In the foregoing step, the MA authentication 1s 1mple-
mented through an attaching procedure, or through other
procedures such as Tracking Area Update (TAU) procedure,
or through a new procedure. Regardless of the specific imple-
mentation procedures, the implementing of the present inven-
tion 1s not atl

ected.

S5. After the UE enters the area covered by the signals of
the MA, the UE receives the announcement message and
confirms 1tself as staying in the coverage area of the MA
signals for a specific time, namely, confirms 1tself as being
bound with the MA. The UE authenticates the MA according
to the security parameters in the announcement message, and
coniirms that the current M A 1s authorized by the network to
provide mobility agent services.

It 1s probable that both the UE and the MA are moving.
Sometimes the UE 1s in the coverage area of signals of an MA
in a short time, and then leaves this coverage area. For
example, a bus equipped with an MA runs around a UE, and
this UE outside the bus receives the announcement message
ofthe MA. In this case, the UFE does not need to be bound with
the MA, and the UE determines that the UE moves along with
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an MA only i1f the UE confirms 1tself as staying in the cover-
age area of the signals of this MA for a specific time

In a large means of transport, many MAs may be installed
in order to serve plenty of UEs. If, in this step, the UE receives
announcement messages from more than one MA simulta-
neously for a specific time, the UE needs to select an MA for
subsequent binding according to a preset policy. The preset
policy may be: selecting the MA according to the signal
strength of the M A 1n order to balance the load between MAs;
or, selecting a light-loaded M A according to the load percent-
age 1n the announcement message broadcast by the MA; or,
selecting the MA of the greatest weight (the weight of the MA
1s 1n proportion to the number of UEs granted for receiving
the service of the MA: the larger the number of UEs granted
for recerving the service of the MA 1s, the greater the weight
of the MA 1s; the smaller the number of UEs granted for
receiving the service of the MA 1s, the lighter the weight of the
MA 1s); or, selecting an MA randomly, or, selecting the MA
accordlng to the binding time length. For example, 11 a UE
stays 1n the coverage area of signals of M A1 for 2 minutes and
stays 1n the coverage area of signals of MA2 for 4 minutes, the
UE selects MA2 for subsequent binding.

The second mode includes the following steps:

T1. The network side pre-configures asymmetric keys
including a public key and a private key. The asymmetric keys
are characterized by: information encrypted with the private
key can be decrypted only by the corresponding public key,
and information encrypted with the public key can be
decrypted only by the corresponding private key. The private
key held by the network side 1s not open, and the network side
sends the public key to all UEs. The public key of the network
side may be programmed 1n a smart card of the UE, or the
network side distributes the public key to the UEs in the
process of attaching the UE or 1n the TAU process, or the
public key 1s carried in a broadcast message sent by the
c¢NodeB to the UEs.

12. The MA pre-configures the asymmetric key including
apublic key and a private key. When the MA registers with the
network side, the MA provides the configured public key for
the MME that the MA registers with. For example, the MA
sends an authentication request to the MME that the MA
registers with, and the authentication request carries the pub-
lic key configured by the MA. The MME confirms that the
MA 1s authorized to provide the mobility agent service, and
uses the private key configured by the MME to encrypt the
public key configured by the MA and the MA ID. As a result,
a first encrypted field 1s obtained, and 1s sent as an authent-
cation result to the MA.

13. The MA uses the configured private key to encrypt the
MA ID, current timestamp, and authorization information
granted by the network to the MA to obtain a second
encrypted field, and sends an announcement message which
carries the first encrypted field and the second encrypted field.

T4. The UE uses the public key configured by the network
side to decrypt the first encrypted field and obtain the MA 1D
and the public key configured by the M A, and uses the public
key configured by the MA to decrypt the second encrypted
field and obtain the MA ID and the current timestamp. The
UE judges whether the MA ID 1n the first encrypted field 1s
the same as the MA ID in the second encrypted field. If the
MA 1D 1n the first encrypted field 1s the same as the MA ID 1n
the second encrypted field, the UE judges whether the differ-
ence between the current timestamp and the timestamp in the
announcement message 1s greater than a threshold. It the
difference 1s not greater than the threshold, the UE confirms
the MA as being authorized by the network to provide mobil-
ity agent services.
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Through the foregoing authentication, the fake MA 1s
never authorized by the network, and only the MA thatpasses
the authentication can be authorized by the network to pro-

[

vide services for the UE.

In the first embodiment, the network side binds the MA
context with the UE context; after receiving a location update
request sent by the MA, the network side determines that the
UE bound with the MA has moved to the corresponding
location. Therefore, the location of a moving UE can be
determined, without requiring each UE bound with the MA to
send a location update request respectively, which relieves the
processing load of the network.

Embodiment 2

As shown in FIG. 2, a mobility management method
according to the second embodiment of the present invention
uses a single-host mode to bind a UE with an MA. The
method includes the following steps:

[.1. The UE sends a TAU Request message, where the TAU

Request message 1s a binding request. The UE may 1nitiate
binding anytime after confirming that the UE itself 1s bound
with the MA. Preferably, the UE 1nitiate binding 1n the next
TAU procedure after confirming that the UE 1tself 1s bound
with the MA (the next TAU procedure may be triggered when
the UE moves out from the current TA list, or triggered by
timeout from a timer on the UE, where the timer controls
periodical triggering of the TAU Request). The TAU Request
message carries the GUTI of the UE, ID of the MA selected
by the UE, addressing information of the MME that the MA
registers with, and a binding indication. The addressing infor-
mation of the MME that the MA registers with may be the
GUTI of the MA, and 1s written 1n a field in the TAU Request
message, where the field 1s intended for routing the binding
request message by a Radio Access Network (RAN). The
field intended for routing the binding request message by the
R AN 1s originally designed for carrying the addressing infor-
mation of the MME that the UE registers with, and the
addressing information of the MME that the UE registers with
may be the GUTI of the UE. Therefore, the GUTI of the UE
needs to be placed 1in a newly added information element in
the message. In this way, The RAN can route, according to the
MME code i the GUTI of the MA 1n the TAU Request
message, the message to MME 1 that the MA registers with.

[.2. MME1 locates the MA context according to the GUTI
of the MA, and checks whether the MA 1s authorized by the

network to provide mobility agent services. According to the
MME codeinthe GUTI of the UE, MMEI1 checks whether the

UE 1s currently reglstered with MME1 1tself or with another
MME. If the UE 1s currently registered with another MME
such as MME?2, MME1 obtains the UE context from MME?2;:
if the UE 1s currently registered with MMFE1 1tselt, MMFE1
locates the pre-stored UE context according to the GUTI of
the UE. (What 1s shown 1n the figure 1s how MMEI1 obtains
the UE context from MME2.)

[.3. MMEI1 correlates the UE context with the M A context,
and then MME1 knows the bound UE will move along with
the MA subsequently. MMEI1 returns a binding success indi-
cation to the UE. The binding success indication may be a
TAU Accept message indicating success of binding.

Alternatively, MME1 may not return a binding success
indication to the UE. Instead, after sending the binding
request, the UE judges whether a response message 1s
received from MME1 for a specific time, and regards the
binding as successiul 1if no response message 1s recerved from

MME1 for a specific time.
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After the UE 1s bound with the MA successfully, the UE
sends no more TAU Request while moving across the TAs.

The TAU Request 1s a location update request. However, the
UE at this time can still initiate a periodical TAU procedure to
maintain the binding relation with the MA on the network
side. Moreover, the UE may continue recerving the announce-
ment message from the MA 1nthe binding period, and obtains
a new TA list from the announcement message and uses the
new TA list as its own current TA list, where the new TA list
1s allocated by the MME to the MA. Nevertheless, the UE
may request the MME to allocate a TA list to the UE at the
time of unbinding.

The foregoing step implements binding between the UE
and the MA. The following describes how the MA performs
location update on behalf of the bound UE.

[4. The MA detects a broadcast signal sent by an eNodeB,
and finds that the MA has moved out from the TA list scope
allocated by the MME to the MA and has entered a target TA
(TA2), and the MA sends a TAU Request message (the first
location update request); the eNodeB recerves the TAU
Request message, adds the target TA 1dentifier (TAI2) 1nto the
TAU Request message, and sends the message. Supposing
that the original ME1 that the MA registers with can still serve
TA2, the eNodeB routes the TAU Request message to MMEL.

LS. After recetving the TAU Request, MMEI1 locates the
MA context, allocates a new TA list to the MA, and stores the
new TA list in the M A context. The new TA list includes but
1s not limited to TAI2. TAU Accept message 1s returned by
MME]1 to the MA, and carries the new GUTI, TA list allo-
cated to the MA. The TAU Accept message could further
include the number of UFEs bound with the MA, or load
percentage.

When allocating the TA list to the MA, MME1 may
decrease the number of TAs included 1n the TA List, 1n order
to reduce the area of the paging area.

Because the MA 1s bound with multiple UEs and performs
location update on behall of the UEs, the location update
messages of the UEs are decreased massively. If the number
of TAs included 1n the TA list allocated by MMEI1 to the MA
decreases, the broadcast messages of the eNodeB are sent to
the UEs in a smaller area when the eNodeB pages the UEs,
which saves radio resources.

According to the second embodiment, MME1 correlates
the UE context with the MA context, binds the UE with the
MA, and sends a binding success indication to the UE. The
binding success indication instructs the UE not to send a TAU
Request while the UE moves across the TAs. After receiving
a location update request sent by the MA bound with multiple
UEs, the network side determines that the UE bound with the
MA has moved to the corresponding location. Therefore, the
location of a moving UE can be determined without requiring
cach UE bound with the MA to send a location update request
respectively, which relieves the processing load of the net-
work.

Embodiment 3

As shown i FIG. 3, a mobility management method
according to the third embodiment of the present invention
uses a multi-host mode to bind a UE with an MA. The method
includes the following steps:

M1. The UE sends a TAU Request, where the TAU Request
1s a binding request. The UE may initiate binding anytime
alter confirming that the UE 1tself 1s bound with the MA. The
request carries a GUTT allocated by the network to the UE, 1D
of the MA selected by the UE, GUTI of the MA, and a binding

indication.

5

10

15

20

25

30

35

40

45

50

55

60

65

8

In the multi-host solution, the RAN does not need to route
the TAU Request to the MME1 that the MA registers with.

Theretore, the UE writes 1ts GUTI 1n the “UE GUTI” field in
the TAU Request, and writes the GUTI of the MA 1nto another
field of the request.

According to the MME code included 1n the GUTI in the
“UE GUTT” field of the TAU Request, the RAN determines
that the UE 1s currently registered with MME2, and routes the
TAU Request to MME2.

M2. MME2 locates the UE context according to the UE
GUTI 1n the TAU Request, and judges, according to the ID or
GUTI of the MA, whether the MA 1s currently registered with
MME2. If the MA 1s not currently registered with MME?2,
MM2 judges whether an auxiliary MA context exists on
MME2. If an auxiliary MA context exists on MME2, MME2

correlates the auxiliary MA context with the UE context
directly, and increases the counter of the number of bound
UEs 1n the auxiliary MA context by 1; 1f no auxiliary MA
context exists on MME2, MME2 creates an auxiliary MA
context, correlates the auxiliary MA context with the UE
context, and sets the counter of the number of bound UEs 1n
the auxiliary MA context to 1. Afterward, according to the
GUTI of the MA, MME?2 determines that the MA context
exists on MMEI1, and creates a context correlation with
MMEI]1. If determining that the MA 1s currently registered
with MME2, MME2 binds the MA context with the UE
context directly.

Specifically, MME2 creates a context correlation with
MME1 1n this way: MME2 sends a context correlation
request to MMEI1, and the request indicates that an auxiliary
MA context 1s already created on MME2. The auxiliary MA
context includes an address of the MMEI1 that the MA regis-
ters with and an ID of the corresponding MA context. The
address of the MME1 that the MA registers with may be
retrieved from a Domain Name System (DNS) server accord-
ing to the MME code included in the GUTT of the MA. The
context correlation request includes an ID of the correspond-
ing MA context and an ID of the corresponding auxiliary MA
context. The ID of the corresponding M A context 1s used for
MME1 to locate the MA context, and may be the GUTI of the
MA. According to the identifier of the corresponding MA
context, MMEI1 locates the corresponding MA context, stores
the mformation about the auxiliary MA context (including
the address of MME2 and the ID of the auxiliary M A context)
on MME?2 1nto the M A context, and sends a context correla-
tion response to MME?2. If the auxiliary MA context exists on
MME?2, 1t indicates that a context correlation 1s already cre-
ated between MME2 and MMEI1, and 1t 1s not necessary for
MME?2 to send a context correlation update request to MME1
cach time when a UE gets bound towards MME2. Instead,
after the correlation 1s created, MME2 may send a context
correlation update message to MME1 periodically. This mes-
sage carries state of the MA context (indicating whether an
auxiliary M A context exists on MME2) and/or the number of
UEs bound with the auxihiary MA context. The number of
UEs bound with the auxiliary MA context 1s used for MME1
to check whether the auxiliary MA context exists on MME?2
and/or for MME1 to obtain the number of UEs bound with the
auxiliary MA context on MME2 and count the number of UEs
bound with all auxiliary MA contexts correlated with the MA
context.

M3. MME2 returns a binding success indication to the UE.
The binding success indication may be a TAU Accept mes-
sage indicating success ol binding.

Alternatively, MME2 may not return a binding success
indication to the UE. Instead, the UE regards the binding as
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successiul if no response message 1s received from MMEI,
aiter sending the binding request.

After the binding succeeds, the UE sends no more TAU
Request while moving across the TAs. The TAU Request 1s a
location update request. However, the UE at this time can still
initiate a periodical TAU procedure to maintain the binding
relation with the MA on the network side. Moreover, the UE
may continue receiving the announcement message irom the
MA 1n the binding period, and obtains a new TA list from the
announcement message and uses the new TA list as its own
current TA list, where the new TA list is allocated by the MME
to the MA. Nevertheless, the UE may request the MME to
allocate a TA list to the UE at the time of unbinding.

The foregoing step implements binding between the UE
and the MA. The following describes how the MA performs
location update on behalf of the bound UE.

Md4. The MA detects a broadcast signal sent by an eNodeB,
and finds that the MA has moved out from the TA list scope
allocated by MME1 to the MA and has entered a target TA
(TA2), and the M A sends a TAU Request message; the eNo-
deB recerves the TAU Request message, adds the target TA
identifier (TAI2) into the TAU Request message, and sends
the message. Supposing that the original MMEI1 that the MA
registers with can still serve TA2, the eNodeB routes the TAU
Request message to MMEL.

MS. After receiving the TAU Request message, MMEI1
locates the M A context, allocates a new TA list to the MA, and
stores the new TA list 1n the MA context. The new TA list
includes but 1s not limited to TAI2. According to the MA
context, MME1 confirms that a context correlation 1s created
with other MMESs. If the network configuration determines
the network to itiate paging to the UE 1n the TA list directly,
MME1 obtains the address of the correlated MME and the 1D
of the corresponding auxiliary MA context from the MA
context, and sends a TAU Notily message to the correlated

MME (such as MME2). The message carries a new TA list
allocated by MME1 to the M A and the ID of the correspond-
ing auxiliary MA context. After receiving the message,
MME2 locates the auxiliary MA context according to the 1D
of the corresponding auxiliary MA context, and stores the
new TA list 1n the auxiliary MA context. If the network does
not page the UE 1n the TA list directly, but the MA forwards
the paging, MME?2 1s not necessary to update the TA listin the

auxiliary context in this step.
M6. MME?2 returns a TAU Response message to MMEL.

M7. MME1 returns a TAU Accept message to the MA. The
TAU Accept message carries the new GUTI and TA list allo-

cated to the MA, and the number of UEs already bound with
the MA.

In the third embodiment, to bind the UE with the MA,
MME2 that the UE registers with, correlates the UE context
with the auxiliary MA context, and establish MA context
correlation between MME2 and MME1 that the M A registers
with. The MME2 sends a binding success indication to the
UE. The binding success indication instructs the UE not to
send a TAU Request while the UE moves across the TAs.
After receiving a location update request sent by the MA
bound with multiple UEs, the network side determines that
the UE bound with the MA has moved to the corresponding
location. Therefore, the location of a moving UE can be
determined without requiring each UE bound with the MA to
send a location update request respectively, which relieves the
processing load of the network. In this embodiment, the MA
context correlation 1s created through direct message
exchange between the two MMEs. In practical applications,
for example, when the MME that the MA registers with 1s 1n
a loose coupling relation to the MME that the UE registers
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with, the correlation may be created in the way that an inter-
mediate network element performs message forwarding.

Embodiment 4

As shown 1n FIG. 4, the fourth embodiment of the present
invention enhances the functions of the MA so that the MA
provides the functions of a Mobile Base Station (MBS). The
UE performs binding through the M A, and binds the UE with
the MA 1n a single-host mode. The method includes the
following steps:

N1. The UE sends a TAU Request to the MA. The TAU
Request 1s a binding request and carries the GUTI of the UE,
and may further carry information related to the MA. The
information related to the MA includes MA ID, the TA 1n
which the MA 1s currently located, and the GUTTI of the MA.
It the TAU Request carries no information related to the MA,

the MA adds the information related to the MA into the TAU
Request.

N2. The MA sends a TAU Request message to the MMFEI1
that the MA registers with.

As regards whether the TAU Request still passes through
the RAN, i1t depends on the backhaul scheme selected by the

MA. If the MA selects the radio link of the current mobile
communication network as a backhaul, the message needs to
pass through the RAN; 1t the MA selects other backhaul
schemes such as satellite, Wireless LLocal Area Network
(WLAN), or Worldwide Interoperability for Microwave
Access (WiMax), the message does not need to pass through
the RAN.

N3-N6 are the same as L.2-L5.

In the fourth embodiment, the UE sends a TAU Request to
MME1 through the MA. MMI1 correlates the UE context with
the MA context, binds the UE with the MA, and sends a
binding success indication to the UE. The binding success
indication instructs the UE not to send a TAU Request while
the UE moves across the TAs. After the network side receives
a location update request sent by the MA bound with multiple
UEs, the network side determines that the UE bound with the
MA has moved to the corresponding location. Therefore, the
location of a moving UE can be determined without requiring
cach UE bound with the M A to send a location update request
respectively, which relieves the processing load of the net-
work.

The fourth embodiment describes the mode of binding
performed by the UE through the MA, supposing that the
single-host mode 1s applied. In the case that the multi-host
mode 1s applied, the implementation method includes: The
UE sends a binding request, the MA or access convergence
gateway routes the binding request of the UE to the MME that
the UE registers with. The subsequent steps are the same as
M3 and M7.

After the MA 1s bound with the UE, the scenario comes 1n
several types: The network side pages the bound UE; the
binding relation exists after the signaling connection 1s cre-
ated between the network side and the UE; and the MA
notifies the bound UE to get bound again or unbound.

I. The network side pages the bound UE.

After the UE 1s bound with the MA, the network side
regards the current location of the MA as the current location
of the UE. Therefore, the network side may page the UE inthe
current TA list of the MA (namely, TA list allocated to the
MA).

Three paging modes are applicable:

1. The MA context in the MME or the auxiliary MA con-
text always stores the TA list allocated to the MA. Therefore,
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the MME that the UE is currently registered with may mstruct
the RAN to page the UE 1n the TA list of the MA directly.

In order to improve the success ratio of paging, the MME
may instruct the RAN to not only send paging messages in the
paging area in the TA list of the MA (namely, the current
paging area of the MA), but also send paging messages in the
cell around the TA list of the MA. This avoids paging failure
that occurs when the bound UE 1s 1n a nearby cell outside the
paging area and unable to receive the paging message 1n the
case that the MA 1s located at the edge of the paging area.

2. The UE 1s paged through the MA when the UE 1s bound
with the MA 1n a single-host mode 1n the network

The MMEI1 that the MA registers with decides to mitiate
paging to the UE; MME1 sends the paging message to the
MA first, and the M A broadcasts the pagmg message within
its own coverage; alter receiving the paging message, the UE
notifies the MA to stop broadcasting the pagmg message, and
responds to the paging by sending a service request message
to MMEL.

3. The UE 1s paged through the MA when the UE 1s bound
with the MA 1n a multi-host mode 1n the network

P1. MME2 decides to page the UE, and finds that the UE
context 1s correlated with an auxiliary MA context. MME2
obtains the address of the MMEI1 that the MA registers with
from the auxiliary MA context, and sends a paging message
to MME1. The paging message carries the ID of the destina-
tion UE.

P2. After recetving the paging message, MMEI1 sends the
paging message to the MA.

P3. The MA broadcasts the paging message within its
coverage area 1n order to page the UEs.

P4. After recerving the paging mes sage, the UE may notily
the MA to stop broadcasting the paging message, and send a
service request message to MME2 1n response to the paging
message.

In the case that the UE 1s paged through the MA, if the MA
1s connected to the network side through radio access and the
wireless connection to the network side 1s released, 1t may be
necessary to page the MA first to create the wireless connec-
tion again before sending the paging message destined for the
UE to the MA. If the MA 1s connected to the network side
through fixed access, for example when the MA 1s placed 1n
a cinema or stadium, the paging message destined for the UE
may be sent to the MA directly.

II. Binding relation after the signaling connection 1s set up
between the network side and the UE.

If the MA 1s not capable of forwarding signaling between
the UE and the network or the user-plane data, but the UE
needs to carry out a service, or, i1f the UE, after receiving a
paging message, needs to send a service request message to
the current MME (such as MME?2) that the UE registers with,
MME2 recerves the service request message and sets up a
signaling connection to the UE through the RAN in order to
response the service request message of the UE. Moreover,
MME2 recovers the bearer between the UE and the RAN
according to the request of the UE. It the signaling connection
1s set up between the UE and the network, the UE triggers the
handover procedure and the TAU procedure as 1 the UE 1s not
bound with the MA.

If the signaling connection 1s set up between the UE and the
network side, the following two processing schemes are
applicable to the binding relation between the UE and the
MA:

1. The binding relation between the UE and the MA 1s
cleared on both the UE and the MME. After the signaling
connection 1s released, the UE becomes 1dle and gets bound
with the original M A again, or selects a new MA for binding.
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Specifically, for the single-host mode, the MMEI1 that the
MA registers with (because MMEI1 has obtained the UE
context, MME1 1s also the current MME that the UE registers
with) deletes the binding relation between the MA context
and the UE context. For the multi-host mode, the MME?2 that
the UE registers with deletes the binding relation between the
auxiliary MA context and the UE context, and decreases the
counter of the number of bound UEs by 1. When the counter
reads 0, MME2 obtains, from the auxiliary MA context, the
information about the MMEI1 that the MA registers with, and
sends a notification message to MME1 as an instruction of
deleting the context correlation. The notification message
carries an ID of the corresponding MA context (such as the
GUTI of the MA). MMEI1 deletes the address of MME2 and
the ID of the corresponding auxiliary MA context from the
MA context 1n order to delete the context correlation with
MME?2.

As described above, the binding relation 1s cleared between
the UE and the MA when the signaling connection 1s set up
between the UE and the network side, thus avoiding the
unbinding procedure triggered after the UE detects 1tsell as
having moved out from the coverage area of the MA, and
simplitying the network processing.

2. The UE keeps the binding relation with the MME even 1t
the signaling connection 1s set up between the UE and the
network side. In this case, after the UE detects itself as having,
moved out from the coverage area of the bound MA, the UE
needs to mitiate an unbinding procedure to notify the network
side that the UE has left the coverage area of the MA.

I1I. The MA notifies the bound UE to get bound again.

After the UFE i1s bound with the MA, the UE 1nitiates no
more TAU procedure while moving across the TAs, thus
reducing the TAU Request messages. However, when the MA
moves 1 a wide scope and the MME has to hand over, the
MME that the MA registers with has changed, and, in the
single-host scheme, the contexts of all UEs bound with the
MA need to be migrated to a new MME; in a multi-host
scheme, all or part of the bound UEs may need to be migrated
to a new MME (which 1s not necessarily the same as the new
MME to which the MA 1s migrated), and the MA context
correlation between the new MME that the MA registers with
and the MME that the UE registers with needs to be set up
again because the MME that the MA registers with has
changed. In this embodiment, the network side releases all
binding relations between the UEs and the MA first, and then
notifies the MA. The MA notifies the bound UE to 1nitiate a
TAU procedure to perform binding again. As shown in FI1G. 5,
the detailed process includes the following steps:

Q1. The MA moves out from the TA 1n the TA list, and
enters another TA to send a TAU Request message. This
message 1s a second location update request. Because the
original MME that the MA registers with cannot serve the
new TA, the RAN selects a new MME (the new MME with
which the MA registers, namely, MME®), and routes the TAU
Request message to MMEG6.

Q2. MMES® sends a request to the original MME that the
MA registers with (original MME with which the MA regis-
ters, namely, MMES) to obtain the M A context.

Q3. After MMES receives the request for obtaining the
context, 1f the MA 1s bound with the UE 1n a multi-host mode,
MMES obtains the address of the correlated MME and the 1D
of the corresponding auxiliary MA context from the MA
context, and sends a notification message to all correlated
MMEs as an instruction of deleting the context correlation.
The notification message carries the ID of the corresponding
auxiliary MA context. After receiving the notification mes-
sage of deleting the MA context correlation, the correlated
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MME (such as the original MME that the UE registers with,
namely, MME3) locates the corresponding auxiliary MA
context, clears the binding relation between the MA context
and the UE, deletes the auxiliary MA context, and sends a
response to MMES.

Q4. MMES sends the MA context to MMEG6 after the
binding relation between the M A context and the UE context
1s cleared on MMES and all correlated MMEs (namely, after
the binding relation between the auxﬂlary MA context and the
UE context on the correlated MMEs 1s cleared; and the
address of the correlated MME and the ID of the correspond-
ing auxiliary MA context, which are stored 1n the MA context
on MMES, are cleared).

Q5. On the HSS, MME®6 registers itself as the current
MME that the MA registers with.

Q6. MMEG®6 allocates a new GUTI and TA list to the MA,
and returns a TAU Accept message to the MA. The message
carries the new GUTI and TA list allocated to the MA, and a
rebinding indication.

Q7. After recerving the TAU Accept message, the MA
coniirms, according to the rebinding indication, the need of
rebinding the UE, and sends a rebinding announcement mes-
sage to all UEs bound with the MA. The rebinding announce-
ment message instructs such UEs to perform a rebinding
procedure.

8. After recerving the rebinding announcement message,

the UE 1nitiates a TAU Request message. The message carries
GUTI of the UE, the ID of the MA, the GUTI of the MA (new

GUTI allocated by MMES®6 to the M A), and a binding indica-
tion.

After recerving a rebinding announcement message, each
UE may wait for a random period of time before sending the
next TAU Request message 1n order to prevent many UEs
from initiating TAU rebinding 1in a short time, and relieve
impact on the network arising from that.

In the multi-host mode, the RAN routes, according to the
UE GUTI carried 1n the message, the TAU Request message
to the orlgmal MME (MME3) that the UE registers with. If
MME3 is unable to serve the UE that enters a new TA, the
RAN selects another MME capable of serving the TA (for
example, selects MME4 as a new MME with which the UE
registers), and routes the TAU Request message to MME4.

Q9. MME4 obtains the UE context from MME3.

(Q10. According to the ID or GUTI of the MA, MME4
confirms that MME4 itself 1s not the current MME that the
MA registers with, and judges whether an auxiliary MA con-
text exists on MME4. If an auxiliary MA context exists,
MME4 correlates the auxiliary MA context with the UE
context directly; 11 no auxiliary MA context exists, MME4
creates an auxiliary MA context, and correlates the auxiliary
MA context with the UE context. Afterward, according to the
GUTI of the MA, MME4 determines that the MA context
exists on MME®6, and creates a context correlation with
MMES6. The principles of the rebinding procedure here are

the same as those of the mitial binding.
Q11. On the HSS, MME4 registers itself as the current

MME that the UE registers with.

Q12. MME4 returns a TAU Accept message to the UE. The
message carries a new GUTTI allocated by MME4 to the UE.

The foregoing describes the procedure of rebinding the
MA with the UE 1n the multi-host mode. If the MA 1s bound
with the UE 1n the single-host mode, the original MME
(MMES) that the MA registers with 1s the same as the original
MME (MME3) that the UE registers with, and the new MME
(MMEG®6) that the MA reglsters with 1s the same as the new
MME (MME4) that the UE registers with. In this case, unlike

the description above, MME6 1n Q2 sends a request for
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obtaining context and an indication of clearing the binding
relation between the M A and the UE to MMES; and MMES 1n
Q3 clears the binding relation between the MA and the UE,
namely, clears the correlation between the MA context and
the UE context. MME4 1 Q10 sets up a binding relation
between the MA context and the UE context.

In conclusion, the MA 1nstructs the UE to perform rebind-
ing, and therefore, when the MA performs MME handover,
the MA gets bound with the UE again to enable the network
to determine that the bound UE 1s moving together with the
moving ol the MA after the MME handover.

IV. Unbinding procedure 1s initiated.

1. The UE initiates a TAU unbinding procedure after
detecting that the UE itself as having moved out from the
coverage of the MA. FIG. 6 shows an unbinding procedure
triggered by the UE. The procedure includes the following
steps:

R1. The UE detects that the strength of the MA signals 1s
lower than a preset threshold, or the M A broadcast message
requires the UE to get unbound, and therefore, the UE 1ni-
tiates a TAU Request. The TAU Request 1s an unbinding
request and carries the GUTI of the UE, the MA ID, and an
unbinding indication. The TAU Request 1s routed to MME?2
(current MME that the UE registers with).

R2. For the single-host mode, because the UE context 1s
migrated to the current MME]1 that the MA registers with at
the time of binding, the current MME?2 that the UE registers
with 1s the same as the current MMEI1 that the MA registers
with. Therefore, the MME1 deletes the binding relation
between the MA context and the UE context. For the multi-
host mode, the current MME2 that the UE registers with
coniirms that the UE context 1s correlated with the auxiliary
MA context, and decreases the counter by 1. When the
counter reads 0, MME?2 obtains the information about the
current MME1 that the MA registers with from the auxiliary
MA context, and sends a notification message to MME1 as an
instruction of deleting the context correlation. After receiving
the notification message, MME1 deletes the information
about MME?2 and the ID of the corresponding auxiliary MA
context from the MA context. (What 1s shown 1n the figure 1s
the multi-host mode.)

Alternatively, when the counter reads 0, MME2 does not
send a notification message to MME1 as an instruction of
deleting the context correlation, but waits for a period such as
30 seconds 1n order to check whether a new UE wants to get
bound with the MA 1n a short time. I a new UE wants to get
bound with the MA 1n a short time, MME2 does not send the
notification message as an 1nstruction of deleting the context
correlation; otherwise, MME?2 sends the notification mes-
sage.

R3. MME2 allocates anew GUTI and TA list to the UE, and
sends a TAU Accept message to the UE. The message carries
the new GUTT and TA list allocated to the UE.

After the unbmdmg procedure, when the UE moves out
from the TA 1n the TA list and enters a new TA, the UE
initiates a TAU procedure to notity the location change like 1n
the prior art.

In conclusion, after the UE detects that the UE itsell has
moved out from the coverage of the MA, the UE imitiates a
TAU procedure imtiatively for the purpose of unbinding.
Theretore, 1t 1s ensured that the binding relation between the
MA and the UE is released aiter the UE moves out from the
coverage of the MA; when the UE moves subsequently, the
UE can continue to trigger the TAU procedure like 1n the prior
art rather than determine moving of the UE according to the
moving of the MA; and it 1s ensured that the network side can
obtain the correct location of the moving UE.
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2. In some circumstances (for example, when a bus
equipped with an MA arrives at the terminus), the MA may
decide to stop the mobility agent service; or, when the bearer
capability of the MA deteriorates, the MA decides to unbind
the bound UEs 1n batches. FIG. 7 shows the unbinding pro-
cedure triggered by the MA. The procedure includes the
following steps:

S1. The MA sends a TAU Request that carries an mstruc-
tion of unbinding all current UEs.

S2. The current MME1 that the MA registers with receives
the TAU Request. If the single-host mode 1s applied, MMEI1
clears all binding relations between the UE contexts and the
MA contexts. If MMEI1 has never refreshed the TA list 1n the
UE context on any occasion of reallocating the TA list to the
MA, the following step needs to be performed as a prerequi-
site: MME1 sets the TA list 1n all bound UE contexts to the
current TA list of the MA. For the multi-host mode, MME]1
obtains the information about the correlated MME (address
of the correlated MME and the ID of the corresponding aux-
1liary MA context) from the MA context, and sends a notifi-
cation message to the correlated MMESs (such as MME2) as
an 1nstruction of deleting the context correlation. The notifi-
cation message carries the ID of the corresponding auxiliary
MA context. If MME1 has never notified MME2 on any
occasion of reallocating the TA list to the MA, the notification
message of deleting the context correlation further carries the
current TA list of the MA. MME2 locates the auxiliary MA
context according to the ID of the auxiliary MA context, sets
the TA list in the UE context correlated with the auxiliary MA
context to the current TA list of the MA, clears the binding
relation between the auxiliary MA context and the UE con-
text, deletes the auxiliary MA context, and sends aresponse to
MMEI1L. (What 1s shown 1n the figure 1s the multi-host mode.)

S3. The current MMEI1 that the MA registers with returns
a TAU Accept message to the MA, indicating success of
unbinding. The message carries the current TA list of the MA.

S4. The M A sends an unbinding announcement message to
the UE, indicating that the binding relation is released. The
unbinding announcement message carries the current TA list
of the MA.

After receiving the unbinding announcement message, the
UE stores the current TA list of the MA 1n the announcement
message as 1ts own current TA list, and releases the binding
with the MA. That i1s, when the UE moves out {from the TA 1n
the TA list and enters a new TA, the UE 1nitiates a TAU
procedure to notily the location change like in the prior art.

A certain distance may exist between the UE and the bound
MA. In rare circumstances, the bound UE may find that the
UE has moved out from the TA 1n the current TA list of the
MA after recerving the unbinding announcement message
from the MA. In this case, the TA list in the UE context, which
1s stored on MME2, 1s not accurate, and the UE needs to
iitiate a TAU procedure to report its accurate location to
MME2, and request MME2 to reallocate a TA list to the UE.

In the foregoing example, the MA unbinds all UEs. In
practice, the MA may unbind a part of the UEs, for example,
unbind the UEs registered with a specific MME

,1n the case of
the multi-host mode. The implementation mode 1s similar,
and 1s not repeatedly described here any turther.

Through the unbinding triggered by the MA above, when
the M A 1sunable to serve as an MA or stops serving as an MA,
the binding relations between the MAs and the UEs can be
cleared 1n batches, without requiring each bound UE to ini-
tiate an unbinding procedure respectively, which reduces the
signaling load of unbinding.

In the embodiments above, the UE sends the binding
request imtiatively for the purpose of getting bound with the
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MA, which 1s only an exemplary implementation mode of the
technical solution under the present invention and shall not be

construed as limitation on the present invention. In practice,
the network side may bind the MA with the UE mitiatively.
For example, after the network side authenticates the MA
successiully (namely, authorizes mobaility agent functions of
the MA), the network side binds the MA with the UE around
the MA, and sends a binding indication to the UE after the
binding operation. The binding indication instructs the UE
not to mitiate a TAU procedure while the UE moves across the

TAsS.

Embodiment 5

As shown 1n FIG. 8, a mobility management apparatus
according to the fifth embodiment of the present invention
includes:

a binding unit 801, configured to bind an MA context with
a UE context;

a binding success indication sending unit 802, configured
to send a binding success indication to the UE after the bind-
ing unit 801 binds the MA context with the UE context 1n
order to 1nstruct the UE not to send a location update request
at the time of location update;

a location update request recerving unit 803, configured to
receive the location update request sent by the MA; and

a location moving determining unit 804, configured to:
according to the location update request, modity the MA
context and determine that the UE moves together with the
MA, after the binding unit binds the MA context with the UE
context.

Alternatively, the mobility management apparatus may
include no binding success indication sending unit 802.
Instead, the UE regards the binding as successiul 1f the UE
receives no response message within a specific period after
sending a binding request, without requiring the mobility
management apparatus to send a binding indication indica-
tive success of binding between the M A and the UE to the UE.

The binding unit 801 includes:

a judging unit, configured to judge, after receiving the
bmdmg request for binding the UE with the M A, whether the
UE 1s registered with the mobility management apparatus;

a UE context obtaining unit, configured to obtain a UE
context from the mobility management apparatus 11 the judg-
ing unit determines that the UE 1s registered with the mobaility
management apparatus, and obtain the UE context from the
current MME that the UE registers with 11 the judging unit
determines that the UE 1s not registered with the mobaility
management apparatus; and

a correlations setup unit, configured to correlate the UE
context obtained by the UE context obtaining unit to the MA
context.

If the MA has been registered with an MME before, once
the MA hands over between the MMEs and the mobility
management apparatus becomes a new MME with which the
MA registers, the apparatus further includes a rebinding noti-
tying unit, which 1s configured to: obtain the MA context and
UE context from the original MME that the M A registers with
alter recerving a second location update request from the MA,
instruct the original MME that the M A registers with to clear
the binding relation between the MA context and the UE
context, and send a location update accept message that car-
ries a rebinding indication to the MA. The binding unit 801 1s
configured to bind the UE context with the MA context
obtained {from the original MME that the MA registers with
alter recerving the binding request for binding the UE with the

MA.
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The apparatus further includes:

a paging mstructing unit 803, configured to: after the bind-
ing unit binds the MA context with the UE context, istruct
the RAN to page the UE 1n the current paging area of the MA
when necessary; or, instruct the RAN to page the UE in the
current paging area of the MA and the cells around the current
paging area; or, send a paging message that carries the UE 1D
to the MA 1n order to 1nstruct the MA to page the UE.

a first unbinding unit 806, configured to, after the binding
unit binds the MA context with the UE contexts, delete the
binding relation between the M A context and all UE contexts
when recerving an unbinding indication from the MA;

and/ofr,

a second unbinding unit 807, configured to, after the bind-
ing unit binds the MA context to the UE context, delete the
binding relation between the UE context and the MA context
when recerving an unbinding indication from the UE or when
a signaling connection 1s created between the UE and the
network side.

The apparatus may further include:

a binding request receving unit, configured to receive a
binding request for binding the UE with the MA; and

a binding unit 801, configured to bind the MA context with
the UE context after recerving the binding request for binding,
the UE with the MA.

In the fifth embodiment, the binding unit of the mobility

management apparatus binds the MA context to the UE con-
text; the binding success indication sending unit instructs the
UE not to send a location update request at the time of loca-
tion update 1n order to reduce processing load of the network;
and the mobility management apparatus determines that the
UE bound with the MA has moved to the corresponding
location after recerving the location update request from the
MA. Therefore, the location of a moving UE can be deter-
mined, without requiring each UE bound with the MA to send
a location update request respectively.

A mobility management apparatus according to another
embodiment of the present invention includes:

a location update request recerving unit, configured to
receive a first location update request sent by an MA; and

a location moving determining unit, configured to deter-
mine, according to the first location update request and a
binding relation between an MA context and a UE context,
that a UE moves together with the MA. The binding relation
between the MA context and the UE context includes: bind-
ing between the UE context and the auxiliary MA context on
the MME that the UE registers with, and correlation between
the auxiliary MA context and the MA context on the MME
that the MA registers with.

Embodiment 6

As shown 1n FIG. 9, a mobility management apparatus 1s
provided according to the sixth embodiment of the present
invention. The mobility management apparatus may be an
MME with which the UE registers in a multi-host mode, and
the apparatus includes:

an auxiliary MA context creating umt 901, configured to
create an auxiliary MA context, and correlate the auxiliary
MA context with an MA context on a Mobility Management
Entity (MME) that an MA registers with;

a binding unit 902, configured to bind a UE context with the
auxiliary MA context; and

a binding success indication sending unit 903, configured
to send a binding success indication to the UE after an aux-
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1liary MA contextis created and bound with the UE context 1n
order to 1nstruct the UE not to send a location update request
at the time of location update.

Alternatively, the mobility management apparatus may
include no binding success indication sending unit 903.
Instead, the UE regards the binding as successiul 1f the UE
receives no response message within a specific period after
sending a binding request, without requiring the mobility
management apparatus to send a binding indication indica-
tive success of binding between the M A and the UE to the UE.

The apparatus further includes:

a paging area list recetving unit 904, configured to receive
a location update request sent by the MME that the MA
registers with after the auxiliary MA context creating unit
correlates the auxiliary MA context with the MA context on
the MME that the MA registers with, where the location
update request carries a new paging area list; and

a first paging unit 905, configured to: mstruct the RAN to
page the UE 1n the current paging area enumerated 1n the new
paging area list when necessary; or, instruct the RAN to page
the UE in the current paging area enumerated in the new
paging area list and the cells around the current paging area;

of,

a second paging unit, configured to: after the binding unit
binds the UE context with the auxiliary MA context, send a
paging message to the MA through the MME that the MA
registers with to mstruct the MA to page the UE when the
paging 1s necessary;

a first deleting unit 906, configured to: after the binding
unit binds the UE context with the auxiliary MA context,
delete the binding relation between the UE context and the
auxiliary MA context when receiving an unbinding indica-
tion from the UE or when a signaling connection 1s created
between the UE and the network side:

a counter unit 907, configured to decrease the counter of
the number of bound UEs by 1 after the first deleting unit
deletes the binding relation between the UE context and the
auxiliary MA context;

a context correlation deletion notification sending unit 908,
configured to send a notification message to the MME that the
MA registers with as an instruction of deleting the context
correlation when the counter reads 0;

a context correlation deletion notification recerving unit
909, configured to receive the notification message of delet-
ing the context correlation from the MME that the MA reg-
1sters with; and

a second deleting unit 910, configured to: after receiving
the notification message of deleting the context correlation,
delete the binding between the UE context and the auxiliary
MA context and delete the auxiliary MA context.

The apparatus may further include: a binding request
receiving unit, configured to receive a binding request for
binding the UE with the M A; and a binding unit, configured
to bind the UE context with the auxiliary MA context after
receiving the binding request for binding the UE with the MA.

In the sixth embodiment, the auxiliary M A context creating,
umt in the MME creates the auxiliary MA context for the
purpose of context correlation with the MME that the MA
registers with; the context binding unit binds the UE context
with the auxiliary M A context in order to bind the MA with
the UE, and instructs the UE not to send a location update
request at the time of location update 1n order to reduce the
processing load of the network; and the MME determines that
the UE bound with the MA has moved to the corresponding
location after recerving the location update request from the
MA. Therefore, the location of a moving UE can be deter-
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mined without requiring each UE bound with the MA to send
a location update request respectively.

Embodiment 7

As shown 1 FIG. 10, a UE 1s provided according to the
seventh embodiment of the present invention. The UE 1s a
mobile terminal, and includes:

a binding indication obtaining unit 1001, configured to
obtain a binding indication which indicates success of bind-
ing between the UE and the MA; and

a controlling unit 1002, configured to, after obtaiming the
binding indication which indicates success of binding
between the UE and the MA, exercise control to refrain from
sending a location update request when the UE 1s moving 1n
the 1dle state.

Specifically, the binding indication obtaining unit 1001 1s
configured to recerve an indication of success of binding
between the UE and the MA from the network side.

The UE may further include a binding request sending unit
1003, which 1s configured to send a binding request for bind-
ing the UE with the MA.

The UE may further include:

an announcement message receiving unit 1004, configured
to receive announcement messages sent by multiple MAs
which indicate that the corresponding MAs provide mobility
agent capabilities; and

a selecting umt, configured to select an MA for binding
with the UE after the announcement message receiving unit
receives the announcement messages from the MAs.

In the seventh embodiment of present invention, while the
UE 1s moving, the UE sends no location update request after
obtaining an indication of success of binding between the UE
and the MA. Therefore, the network does not need to receive
or process masses of location update requests 1n a very short
time, and the processing load of the network 1s relieved.

Embodiment &

As shown 1 FIG. 11, an MA according to the eighth
embodiment of the present invention includes:

an authentication request sending unit 1101, configured to
send an authentication request to a network side to request
authorization of mobility agent capabilities;

an authentication result recerving unit 1102, configured to
receive an authentication result fed back by the network side;
and

an announcement sending unit 1103, configured to send an
announcement message that carries the authentication result

to a UE so that the UE confirms the mobility agent capabilities
of the MA.

The MA further includes:

an unbinding indication sending unit, configured to send an
unbinding indication to an MME with which the MA regis-
ters;

a rebinding indication receiving unit, configured to receive
a rebinding indication sent by a new MME with which the

MA registers;

a rebinding announcement message sending unit, config-
ured to send a rebinding announcement message; and

a paging unit, configured to recerve the paging message
that carries a UE ID from the MME with which the MA
registers, and page the UE according to the paging message.

The MA according to the eighth embodiment acts for the
UE 1n terms of moving.

Embodiment 9

A communication system according to the ninth embodi-
ment of the present invention includes:
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an MME that a UE registers with, configured to create an
auxiliary MA context, correlate the auxiliary MA context
with an MA context on an MME that an MA registers with,
and bind a UE context with the auxiliary MA context; and

an MME that the MA registers with, configured to create an
MA context, correlate the MA context with the auxiliary MA
context on the MME that the UE registers with, and recetve a
location update request sent by the MA; and determine,
according to the location update request, that the UE corre-
sponding to the UE context bound with the auxiliary MA
context moves together with the MA.

In the ninth embodiment, the M A context 1s correlated with
the auxiliary MA context, and the UE context 1s bound with
the auxiliary MA context so that the MA context 1s bound
with the UE context; after receiving a location update request
sent by the MA, the network side determines that the UE
bound with the MA has moved to the corresponding location.
Theretore, the location of a moving UE can be determined,
without requiring each UE bound with the MA to send a
location update request respectively, which relieves the pro-
cessing load of the network.

Persons of ordinary skill in the art understand that all or
part of the steps of the method 1n the embodiments of the
present invention may be implemented by a program instruct-
ing relevant hardware. The program may be stored 1n a com-
puter readable storage medium such as ROM/RAM, mag-
netic disk or CD-ROM.

Expounded above are a mobility management method,
relevant devices and a communication system under the
present mnvention. Although the mmvention 1s described
through some exemplary embodiments, the invention 1s not
limited to such embodiments. It 1s apparent that those skilled
in the art can make modifications and variations to the inven-
tion without departing from the spirit and scope of the mnven-
tion. The mvention 1s intended to cover the modifications and
variations provided that they fall in the scope of protection
defined by the following claims or their equivalents.

What 1s claimed 1s:

1. A mobility management method, comprising;:

receving, by a mobility management entity that a mobile
agent (MA) registers with, a binding request for binding,
a user equipment (UE) with the MA from the UE;

determiming whether the UE 1s registered locally according
to addressing information of a current mobility manage-
ment entity with which the UE registers 1n the binding
request;

obtaining a UE context locally if the UE 1s registered
locally or obtaining the UE context from the current
mobility management entity that the UE registers with if
the UE 1s not registered locally; and

binding, by the mobility management entity, the obtained
UE context with an MA context;

recerving a first location update request sent by a Mobile
Agent (MA); and

determiming, according to the first location update request
and a binding relation between the MA context and the
User Equipment (UE) context, whether the UE moves
together with the MA.

2. The method according to claim 1, wherein:

the mobility management entity that the MA registers with
1s anew mobility management entity with which the MA
registers;

belfore the mobility management entity that the MA regis-
ters with receives the binding request from the UE, the
method further comprises:

sending, by the MA, a second location update request;
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receiving, by the new mobility management entity that the
MA registers with, the second location update request,
obtaining the MA context and the UE context from an
original mobility management entity that the M A regis-
ters with, instructing the original mobility management
entity that the MA registers with to clear the binding
relation between the MA context and the UE context,
and sending a location update accept message that car-
ries a rebinding indication to the MA;

sending, by the MA, a rebinding announcement message

that comprises the rebinding indication; and

sending, by the UE, a binding request according to the

rebinding indication in the rebinding announcement
message.

3. The method according to claim 2, wherein: the binding,
the obtained UE context with the MA context comprises:

binding, by the new mobility management entity that the

MA registers with, the obtained UE context with the MA
context obtaimned from the original mobility manage-
ment entity that the MA registers with.
4. The method according to claim 1, wherein: after binding,
the MA context with the UE context, the method further
comprises one of the following:
instructing, by the mobility management entity that the
MA registers with, a Radio Access Network (RAN) to
page the UE 1n a current paging area of the MA;

instructing, by the mobility management entity that the
MA registers with, the RAN to page the UE 1n the
current paging area of the MA and cells around the
current paging area; and

sending, by the mobility management entity that the MA

registers with, a paging message that comprises 1denti-
fier (ID) of the UE to the MA as an instruction of paging
the UE.

5. The method according to claim 1, wherein: after binding,
the MA context to the UE context, the method further com-
prises one of the following:

deleting, by the mobility management entity that the MA

registers with, the binding relation between the MA
context and all UE contexts after recerving an unbinding
indication sent by the MA;

deleting, by the mobility management entity that the MA

registers with, the binding relation between the UE con-
text and the MA context after recetving an unbinding
indication sent by the UE; and

deleting the binding relation between the UE context and

the MA context after a signaling connection 1s set up
between the UE and a network side.

6. The method according to claim 1, wherein: after binding
the MA context with the UE context, the method further
COmprises:

sending, by the mobility management entity that the MA

registers with, a binding success indication to the UE as
an instruction of sending no location update request at
time of location update.

7. The method according to claim 1, wherein the method
turther comprises:

receiving, by the mobility management entity that the MA

registers with, an authentication request from the MA,
wherein the authentication request 1s intended for
requesting a network side to authorize mobility agent
capabilities;

authenticating, by the mobility management entity that the

MA registers with, the MA and returning an authentica-
tion result to the MA;

broadcasting, by the MA, an announcement message that

comprises the authentication result; and
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confirming, by the UE, that the MA 1s authorized with the

mobility agent capabilities.

8. A mobility management method, comprising:

creating, by a mobility management entity that a user

equipment (UE) registers with, an auxiliary Mobile
Agent (MA) context, and correlating the auxiliary MA
context with the MA context on an mobility manage-
ment entity that a MA registers with;

binding a UE context with the auxiliary MA context after

receiving the binding request for binding the UE with the
MA;

recerving a first location update request sent by the MA;

and

determining, according to the first location update request

and a binding relation between the MA context and the
User Equipment (UE) context, whether a UE moves
together with the MA.
9. The method according to claim 8, wherein: after recerv-
ing the first location update request sent by the MA, the
method further comprises one of the following:
allocating, by the mobility management entity that the MA
registers with, a new paging area list to the MA, sending
a location update request to the mobility management
entity that the UE registers with, wherein the location
update request comprises the new paging area list, and
istructing a Radio Access Network (RAN) to page the
UE 1n a current paging area enumerated i the new
paging area list when the mobility management entity
that the UE registers with needs to page the UE; and

allocating, by the mobility management entity that the MA
registers with, a new paging area list to the MA, sending
a location update request to the mobility management
entity that the UE registers with, wherein the location
update request comprises the new paging area list, and
istructing the RAN to page the UE in the current paging
arca enumerated 1n the new paging area list and cells
around the current paging area.

10. The method according to claim 8, wherein: after bind-
ing the UE context with the auxiliary MA context, the method
further comprises:

sending, by the mobility management entity that the UE

registers with, a paging message to the MA through the

mobility management entity that the MA registers with,
wherein the paging message comprises 1dentifier (1ID) of
the UE; and
paging, by the MA, the UE according to the ID of the UE.
11. The method according to claim 8, wherein: after bind-
ing the UE context with the auxiliary MA context, the method
turther comprises one of the following:
deleting the binding relation between the UE context and
the auxiliary MA context after the mobility management
entity that the UE registers with recetves an unbinding,
indication from the UE and decreasing a counter of
number of UEs bound with the auxiliary MA context by
1; and

deleting the binding relation between the UE context and
the auxiliary M A context after a signaling connection 1s
created between the UE and a network side, and decreas-
ing a counter ol number of UEs bound with the auxiliary
MA context by 1.

12. The method according to claim 11, wherein: after
decreasing the counter of the number of UEs bound with the
auxiliary MA context by 1, the method further comprises:

sending, by the mobility management entity that the UE

registers with, a notification message to the mobility
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management entity that the MA registers with as an
istruction of deleting context correlation when the
counter reads 0; and

deleting, by the mobility management entity that the MA

registers with, correlation information of the mobility
management entity that the UE registers with from the
MA context.

13. The method according to claim 8, wherein: after bind-
ing the UE context with the auxiliary M A context, the method
turther comprises:

sending, by the mobility management entity that the MA

registers with, a notification message ot deleting context
correlation to the mobility management entity that the
UE registers with after recerving an unbinding indica-
tion from the MA; and

deleting, by the mobility management entity that the U.

registers with, the binding relation between the auxiliary
MA context and the UE context, and deleting the auxil-
1ary MA context.

14. The method according to claim 8, wherein: after cor-
relating the auxiliary MA context with the M A context on the
mobility management entity that the MA registers with, the
method further comprises:

sending, by the mobility management entity that the UE

registers with, a context correlation update message to
the mobility management entity that the MA registers
with; and

determining, by the mobility management entity that the

MA registers with, whether the auxiliary MA context
ex1sts on the mobility management entity that the UE
registers with according to at least one of the following:
information 1n the context correlation update message,
and knowing number of UEs bound with the auxiliary
MA context on the mobility management entity that the
UE registers with according to number of UEs indicated
in the context correlation update message.

15. The method according to claim 8, wherein: before
receiving the binding request from the UE, the method further
COmMprises:

receiving, by a new mobility management entity that the

MA registers with, a second location update request sent
by the MA, obtaining the MA context from an original
mobility management entity that the MA registers with,
and 1nstructing the original mobility management entity
that the MA registers with to delete the context correla-
tion; by the original mobility management entity that the
MA registers with, sending a notification message of
deleting the context correlation to the correlated mobil-
ity management entity, wherein the notification message
comprises 1dentifier (ID) of the corresponding auxiliary
MA context; by the correlated mobility management
entity, deleting the binding relation between the auxil-
1ary MA context and the UE context, and deleting the
auxiliary M A context;

sending, by the new mobility management entity that the

MA registers with, a location update accept message that
comprises a rebinding indication to the MA;

sending, by the MA, a rebinding announcement message

that comprises the rebinding indication; and

sending, by the UE, a binding request according to the

rebinding indication in the rebinding announcement
message.

16. The method according to claim 8, wherein: after cor-
relating the auxiliary MA context with the MA context on the
mobility management entity that the MA registers with, the
method further comprises:
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sending, by the mobility management entity that the UE
registers with, a binding success indication to the UE as
an 1nstruction of sending no location update request at
time of location update.

17. The method according to claim 8, wherein the method

turther comprises:

receving, by the mobility management entity that the MA
registers with, an authentication request from the MA,
wherein the authentication request 1s intended for
requesting a network side to authorize mobility agent
capabilities;

authenticating, by the mobility management entity that the
MA registers with, the MA and returning an authentica-
tion result to the MA;

broadcasting, by the M A, an announcement message that
comprises the authentication result; and

confirming, by the UE, that the MA 1s authorized with the
mobility agent capabilities.

18. A mobility management apparatus, comprising:

a location update request receiving unit, configured to
receive a lirst location update request sent by a Mobile
Agent (MA);

a location moving determining unit, configured to deter-
mine whether a User Equipment (UE) moves together
with the MA according to the first location update
request and a binding relation between an MA context
and a UE context;

a binding unmit, configured to bind the M A context with the
UE context; and

a binding request recerving unit, configured to receive a
binding request for binding the UE with the MA,
wherein the binding request 1s sent by the UE;

wherein the binding umit comprises:

a determining unit, configured to determine whether the
UE 1s registered with the mobility management appara-
tus according to addressing information of a current
mobility management entity that the UE registers with
after recewving the bmdmg request sent by the UE,
wherein the addressing information i1s carried in the
binding request;

a UE context obtaining unit, configured to obtain the UE
context from the mobility management apparatus 11 the
determining unit determines that the UE 1s registered
with the mobility management apparatus, and obtain the
UE context from the current mobility management
entity that the UE registers with 11 the determining unit
determines that the UE 1s not registered with the mobil-
ity management apparatus; and

a binding setup unit, configured to bind the UE context
obtained by the UE context obtaining unit with the MA
context.

19. The apparatus according to claim 18, wherein:

the mobility management apparatus comprises a new
mobility management entity with which the MA regis-
ters;

the apparatus further comprises:

a rebinding notifying unit, configured to: obtain the MA
context and UE context from an original mobility man-
agement entity that the M A registers with after receiving
a second location update request from the MA, instruct
the original mobility management entity that the MA
registers with to clear the binding relation between the
MA context and the UE context, and send a location
update accept message that comprises a rebinding indi-
cation to the MA: wherein

the binding unit 1s configured to bind the UE context with
the MA context obtained from the original mobility
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management entity that the MA registers with after
receiving the binding request for binding the UE with the
MA, wherein the binding request 1s sent by the UE after
the UE obtains the rebinding indication from the MA.

20. The apparatus according to claim 18, further compris-

ng:

a paging instructing unit, configured to proceed one of the
following:

instruct a Radio Access Network (RAN) to page the UE 1n
a current paging area ol the MA when necessary after the
binding unit binds the M A context with the UE context;

instruct the RAN to page the UE 1n the current paging area
of the MA and cells around the current paging area; and

send a paging message that comprises an identifier (ID) of

the UE to the MA 1n order to 1nstruct the MA to page the
UE.
21. The apparatus according to claim 18, further compris-
ing at least one of the following:
a first unbinding unit, configured to delete the binding
relation between the MA context and all UE contexts
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when recerving an unbinding indication from the MA
after the binding unit binds the MA context with the UE
contexts; and

a second unbinding unit, configured to proceed one of the
following: delete the binding relation between the UE
context and the MA context when recerving an unbind-
ing indication from the UE; and delete the binding rela-
tion between the UE context and the MA context when a
signaling connection 1s created between the UE and a
network side after the binding unit binds the MA context
to the UE context.

22. The apparatus according to claim 18, wherein:

the binding relation between the MA context and the UE
context comprises: binding between the UE context and
an auxiliary MA context on the mobility management
entity that the UE registers with, and correlation
between the auxiliary MA context and the MA context
on the mobility management entity that the MA registers
with.
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